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(64) TH ERMOFLAST^ C ELASTOMER COMPOSITIOM. PBOCESS FOR PRODyGIMCS THE SAf^E, 

AND PI^EUMATIC T^RE 

(57) A tJiermopjastic elastomer compasstjon dynam- 
\ca\ly vulcamzBd to a g«^atJor? rate of 50 to 9S% wNc^ Is 
superior m haal r^sjstanoe and durabHity wh^Se majf5- 
talnlng f fexibslfty and superior rn air pe^rr^ieaffen preveri- 
tiv^ pioperty which can he etlcier^iy med as, t?r 
exanpie> a pneumatic lire as aji ai? permeatio?i pr^s^n- 
tiye ^ayer. particuiar: a thermopJastjo e^astoi^er com- 
poamorj hayir^g a reduoad parlsda B\m of tha doni^aln 
mbbBT Is produoad by a matenarM*y4ng a high rubber 
rstb by n-isxing a compositscn (C) ni^xad undar ccndi- 
tiorss of a ratio of me^ viacositias of tha rubber oonposi- 
tior% p) of as 130 1,2 stnd th^ formi^ja 

(4* A^'^s) ^ s/i^ a) URder t^odfe^^ of ratio 

tion ^C) o? 0-8 to 1.2 and tho K:5frniila 
c) ^- oh d) <^'0 y wrwmn ^p^: vpjume fraction 
of f lifc^a*^ cofspositlon {A), yolurr^a f racfion of rasin 
P5> f^^* viscosity of rubber ccKtJposi^c^ (A), tjb: 
rnslt vjscossty resin (B), 4q: volume f?'actlon of oc^c^- 



sitjon (C), volume fraetjon of fLfc^ber eosrposffe p). 

malt vsscosity of conposition (G). T)|;;j; melt viscosity 
of ruisbar ooriposlilon (D), Purth€5?, a ttetnc^^stte 
elaste^er cGr^pqsitk&'i f^avmg an alast^iw eo-r^js^si- 
t?on (A) aa a diapaisajon phasa ar^ alherr^^oD^a^^ res^n 
compos jtio?'^ ( 8> as a rnatdx ar^ a th^rmcp^stic 

resin con-iposltic^ oomposisd of a fc^ersd of stt Jaasit two 
tharmoplaat sc re^sls^s. 
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5 |O901;1 Th« present irs^enl?on fslatesio a 1:he0TiOi?^stic^ss^m^^ r^at^s Ip a thermo- 

plastic 6fastornercon^os^t?on ^xcelJent in durabll^ a^^d exo^Ssnt r^g^uJtatt^re inside appeaFanc 
preventive property and to a pneuniatjc tjre and hose using s;ame. the promr^ irw&h'^on forti^r tslat^^s lo a i^^^-oces^s 
fcf producsng u th^rmop^as^jo eii^omer composHjon, more partictJterfy ?t process for prbdiKsmg a th^m>Q|>^astb «las- 
isomer compositi^ a dornair? rubber having a r^uqsd partide ske with a material having ^ hs^h 

?i? rubber ratio and a prcx:0ss for pf isxlti^^^ a p?i€ur?tsl3C l3re ussntg t^?^ same. 

BACi<GBOUI^D INVENT^C^rsj 

Cpn^o$jiJonsl)ayinQ a permeation perfoj mancs (gas barri^rp^rnaarK^^I composed of therrn^ 

T$ ris=^?n.*e^mc^la^?c re&lr^-bsssd Ueri^ sueh as a den&ity polyethylene r^sin nylon 6 or nylen 66 
imP&iPABmi a polyethylene lerephfhalate a-id aromatic nylon iPBTMKm% a poiyetMena tQr«aphtlial«te^ vinyl., 
aico^ol-ethylane ocpo^ymer ^PEJ/E¥OH)> where one th^f mopiastic resin is layarad ov^r tie othm to ferm plural 
ia^^ers by molding, and pmoas$s@^^f^ produdng the sar?^a are already \<nmfn from isao Hata^Kb^^^^s^)/ ^^/^^ 40 
{4), p. 244 (19S1) ak;. ksr^?,^ application isss of such a compossilon as the §nner ^aysr of a tjra haa 

^fj been already filed by ih0 pr^fesnt assignee (J^^as^ Patent Af:pHcatlon 7^929) . Hoss^^r, srrjce thssa mat&nala 
are thermopas^o msiri/thersTjoplas^c re$jn brands, while Ihey are supaHor In gas; barn^r properly^: th^ lack f lajfibi|jiy. 
and th^re^re. such sm ^iaisle to break when the Bre is in ri^^nmg. 

[00033 Further; ther^ ar^ also s^tampies of L:se of a th8?"moplastio esastomef composed of a rubber and a tharmoplas- 
r0sin for tha Irtrsar Jirs^r or a ir^ Pa|D^nese Patent ^o. e-1S3683)> but m ganarata flesdbte material aup^- 

2^ rm m dut^mf a law hm resistance. V^^ith a thefmopJaatsc elas^mer using a th^n^lasfic resin haysn^ a melting 
?50int less than the |5re vi^^caajHellon iejr^ as a matrix, when the vulcanization J5lac}cfar is reieased at tha ertdi cf 

tha vuicania:a?J0n of the tsre, ^ne tjre in^da suflace tjat^e to become poor in ^asmnce due to the tharmopiastsc f as^r^ 
sticki ng to #fce bladder; rub^hg the blaekien etc. 

im04{ Besaa^h djrectei^ to diftesme In vtscosmas at the time of proeess^ng rxmag of rubfears arK3 resiha has 
bem Knam the past Mm^ t#s^, the sa^ablmy 0? F«!di^jng me detain d^^aiofi s^rilde slsie the most In the 
state whar^ the ratjo of me^ viscosities of the rubb^y?^sejn l^& bJOugN c^ose to 1 (that is, no difference in yjs^ities) has 
baen r&poiled in 8, P(>lpn. Bi^g. BcL, 2?{S}, If using these t^clTioioglae to labfioaie a thermopSastic elas^ 
tomer havmg more flexibillly. larger atren^^ and eloBgatiori, and st^ehor durability by raising the rubber ratio, wN^a 
i^«pflf^9 the ratio of melt vlixsis^Ses of at 1, the fiisber teoomes the matrix and ther rnopi^^icily is no 

0$ longef' sxhlfes^. 

[OOOSi; In a laminate jn which dynamic taijgue resletanoe la required such as tsra. hose, when using a parmesgdn 
prex^^nljve therrtiop^astlp e^as^omar corrpoal^on mmpm&d of rufe^er/realn disparaaci ^welrs. It is knbvwi to csbtaln a bat- 
srica between 8>3life5cibt^y and gas permeat$on pr^v^ntive property by making f oint use of a flexll^e K^l 1- or Nl 2- nylon 
and at^enof ?^^nia-st's0fn preventive p*^^ or N66- nylon. Further, the present Ifwenftors have pressed to 

40 daf Ins the vc^ibtj^ fsractim^nd: ^iia^t y^sp ^seir^S the equalsen of a: 

therein the voiumelractiooi^ of ths oon-^ntJOiiai^ dlspes^ala^ phase con^onent in the tharjT5Qpiastic 

>^ ^astomar compoattksn 4iT? snd 4^ the m^t vlsco^>3S of the consonants are n ^-i furtier to isr'}?^ ^a 

fatso 0l yls(X5srtlas n^^^d clc>^ to t m rMiK^ the ruE^ar d iapersed parScle ^5:e of the domain to Improva the durabi ilty 
y^nses Patent ^icallon N^O- §-19354% J^nese Patent /^Icatlon No. and Japanese Patent Appii- 

oalion Ho. :\0-2BmM% Hom}f^, the <^ui^iiity at Icswtenp^eratures was e^ulfldant by just feducir^ ther^^^ 

so 

mBQlDBUmOFTHE mBniKM 

[00061 :M object of the prea^Bsnt invention is to spJv# the above-menSoned ps^lems and to p ovlda a therf^>^a$tic 
eiastomer oor^osmon which le ^oalfent In heat raajstarKe and dur^lHy, whae mainlBjning the flexibility and to provide 
55 the use of the efastomar cDfti|:K>sltjori for the a^r permaatJon pr e^entlvelaysr of a tire so tiat, v^l^en tl>e elaatomes 

poa^ilon is lisad as the air permeation prai^^entive ^ayar of a tira> it gsves a tire exceiient In heat resistarsce and duml>5l:ty, 
whila being gocoellent in tiejcltasiy a*^^ lurthan^^ £^ not stick on the shaping bladder and; therefore. Is eKoellem jn r- 
facefiniehaew^?. 
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COOOTJ /Another oblBot of the present invention is to provide a process for producing a thsrmoplastso elastomer com- 
position which 5S fret^lmm reversal of tha dispersed structure of the rgfssn coiiiponent as th^s co^iftin^uous phase (matdx) 
and the rub^b&f component as the dispersion phasa (domain) mm when the rubb^sr j-atic is 50% or mare and, furlh^r, 
ha$ ih0 pn3f>ertl0s of be^ng rnore flexible/Jarge in ^rg^ngth and elongation as wej?, and syperlot' in dura^^lily: 

6 POOSI A St]}? fialher object of the present invefitson 5S to provide a thermop^astjc elastomer .oor^posftioa^rsav^ig a struc- 
ture having a b?ef)ded r^i&jn a matrb^ and a ri^bber etastomar dispej^s^ lhe'^esn, vi^here^ri not on}^ th^ desparged par- 
iicle sjse of the rubber olaetoms^r, but also iM structure of the bl®nd^ tmm of the . nmtrix . pt^^e . ^ .. pom?ollsd: to 
improve the dors^btiity; m paflipylar duj^% al ksw tertpsraiures, ^hile rr^nt^i^-ssng ^e ajr parrr^i^timpeverttive 
property and a pn0i.imal3c tire and bpse sislng t?at th^mopfeslJc eiasldm^r ecsr^sltbh- 

10 IDOOS] ?n aco^xdance with the present invention, th^ra is pmvided a Iharfrsop^astso ^^astomef composion corr^rieing 
sn e^aetpmer :Component contalrjing a nylon ressn having a me^lintj pam of i.70..to-.230*C- W^.^ Jiaiide- of ispbui[>i«ne^ 
p-methy^styrene copolymer, which dynamieaSy vulcaniixed to a gelatte. rate of SO to BB%, 

lOOiO} in accofdanpe vyjth t^^e present ihvejitbn, there pra'^ki>^ci a therir^opiasitio e}»^slmier oofY^c^ljan diaracter- 
izBdm that me nylon resin is ecsripoaed of nylon 11 or nylon 12 and ny]on ccpcJyjmr aia mti^^ 90/10. 
ts \n that a nidecular wmqhi disfrttajfion (MwA^n) of a ^end of the ny?on 11 os' nylon 12 andtHenyionSi^S copdymer in 
the thermopiastio etastomer composilion js MvwMn < 10,0> pmiara^ly Mw/Mn < 5.0, a^id in that a orQss*ljriMng agsnt for 
oross-iinKing the elastomer oDmpones-^ js previously nr^xad fnio tha elasteier corriponmt in advance^ 
pjOil I ^1 accofdafioe with the pree^nt inver^dn, there provided a pneurrHtJp having Ji^ #>pw ^ 
elasis^mer corrposjtjon as an air pern^a^ 

1001 2] b accordance wjth the present inYemion, there is further provided a procsss for prcdudng s thermoplaetio 
elaetdiTiar compositbn con^ oi mmg a rilsber composition (A) ar?d a tnermqplia?^?^ (B) sender 

oondH^c^*:^s of the fota^^^ 

wherein 4ja* volume fracffon of mbmv composition (/sO. voJu?t^#actiai C!^ resir^ CB),:?^^: mart ylscos^t^io^ riM^sr com- 
position (A), iTseit viscosity of resin (B)) • and 
50 mixing the reliant cc^lipod^n (0) aiid ^ rut:^r gompos^Scri (D) lirgder cons^'Hons of the tolloifcaf^f^ fermula^ (JlQ 

and (IV): 

v<?herarn 4>o-'^d!u?ri© fj^ctbn of rufc^r cs&mpost^Ort {P)* 4»p: ^i^ur«e Iraetton of oomppi^^en (CJr^ v^ssysosity of rub- 

per cdsT^?osjtbn (D), no' 

|;D0i3J aocdJt^anoa w?th tM p?eser1t invention, lher«^ ss provided a pneumatic t^re i^sjng a therrr^ 
40 compmiilon pr^spamd by the above prooess of prcdtiction for so air per r^^eatlon preventive Jayer of the ire. 
[001 4] 111 accordaoce wrJt^ the present mveniOi^ , there is f i jrthar pr cjvid ed a tbar rtiopiastic elasi^rn 
prjsihg an eJastomer corrpfOsHte CA)> as a dii^er&on phase, artd a thenrtoplastlc ms^r^ corr^o^Son W). as a matrix 
and having sa$d thermoplastic remn cpmpos^lon. coniposed. of a bl e?id of at ieastt'^o thermof>;ast{c resane, whefajn ibe 
dispersed particle size, of the eiaatom^ cpnpoaHlcsi (A*) is .not more than 10 uoi and the particle size of a resin rarpo- 
4s s^on (D*) dispersed In a matrix resin gcMrrpdsitkjn IG'f m the thernic^tesllG ccmpQBl'&on (B) is srr^ller ttiah par- 
tJO^e sjse the dj^srsed ru^ 

[^Gi S| In accQsTc^nce with tbe prssesnt jnveotlo?!, these js fur ther provided a thetmopJaMfO elastc^mgr compostbn , 
wher&li^ the elasldj-n^^ cor?lpo$rlion (A^ ajidihe thermo^ias^b resin <Xirradi^ti^ jgiS^!^ t>e fe^k^ (V) 
and (VI): 

0.8<CnyT?^)< 12 (Vi) 

$5 wher^f i^^^: vofume fraction of elastomer composition (A), 4^^^: voMme fraction of th^moplaelsc. res^n co^tTiposaion {8)^. 
r|^: meit vssooslty of elastomer pomposltipn p'), nrse^t viscosity Of thermopjas^c resjn oDrt^po^ltte?? |§5 and 

the matrsx resjn cc^p&^'Mn ^JC') and dt$pairsed r^^tn compo^tion <D) jn thett^afmopte?^ 
satisfy the folk?wiris equations C^ll): and (VHij : 
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£ v^er^lrt v<^ume frsibtioi of dt^ers^ resir! con^posi^lm (D*), <|>c': voJume fr^dison of n^r^x resin composition 0X 
j^eft viscosity of d^spej#ed r^^n o^smposjion meH v^scxjsity erf m^rix resm oorr^sl^^^ (0). 

chaf-act^srbedin mat a b^^rjc^ c# M s^eist selected as ih© Ihettis^l^sljc resin cc5rr^|50^Jtk>f^ {B} and' 

iri that a po^yan^kle resin h^jng sii j se^/s^ m^hy^en^ grotspa wiili respect 1o on^ amk3© group m contains^ as Ihe 
io ma^be re^jn sxsryipcsj^on {Q} In th«f m£>f:te^fe resin £s:^TpQSltlon (B) and a pdlyaft^s f n having less thar? a^veh 
m©1f?ylene gmufKS wit- re^iitet ti> on^ amid^^ro iS contained as tb© cisparsed re^si comp^ssitbn (D*), 

71 Furthsc jn accordi^nce w^th Hm pt^^mi inve^^ion, there provkfecJ a pnet^f-siatio ttf e m6i usktg the thar- 
mop^astic a^sstsm?^ cof?^qsitlon f^tain^ acsxistlsng to tlie present invantion. 

|M1 81 The present irsvsnion will be expla^r-^ad in f uflher dels5ii b^&low with ref srenc^ to the dmwjhg^, whet elii : 

Fjg. 1 fa a^e^^tf of tfl^ mi^^^ a mlcrogr^^ (XaOOO) of a thermopia^tje eiastoi-ner <?on^o£st?c>n 

m obtained according to Exani^la a? it^e ptessnt swen^on. 

Fig. 2 Is a vje«v of ile m^orostrut^tire a micfograpll (^^00) a tharmc^lastjc e^i^tomer softipc^^ 

obtained acco?^^ng to tS^snparativa Exam^:^^ ^1-2. 

BEST MQOE PGR OARRYINQ OUT THE INVENTION 

|CK3t9| Ths therrr'Op^asti<^^^astomer composftjon according to a tirst aspect of the pres^int inverrllon indudes a corn- 
poaltson obtain^ by bi^^^dsng into a nyfon realn hav^r^g a meeting po^nt of 170 to asO'^G an elastomer Inc^udng a telsde 
Off Isc^ty^ ene-p-m@Jt^^t^j'ane oopd^y^ (X-l PMS) and dy namjcslly vu^oanixmg st to a gelation mts of 50 ^ 95%, The 
thar mop^stJC eJastcsrsa' cdsi^osiildn aooording to tl^a prasertt inventbn must ba composed of the tierrvKi^Jas^c resm 
^ a5?Tpofiant ^ me nylon r^in Arming a cof^ttmiotis pHase and ^ elastomer componmt indiiding tie X~]PMS uri?ferni^ 
k:^anded l^ie^efn as a diap^rfe^on pHasa. Further, ihe present m^itbn is d^afaclerized by the elastomef co^t^jonenl 
bajng pr esantwith a ge^afei rate of 50 to 95%, whereby !he heat resistance and the di^rabillly - weak polrsts \n this, type 
of thermopfastso e^asion^es^ c^^mposltJon m the past - are j?T^ro^e<i, 

l^m^l Hera, the gi=i^#on rate is obtajned by axtmcting a san^l® a day and night by a Soxh^et ^paratus by a solvent 
C55 ior rubb^' (in thta ca^e, aoetpna and n-hecane), wt2J#^ng ths dried reekiuev ard af^fying i^alale oorrecSlon based do 
knowledga re-gardjng the composition so as to determine th^ amou;^ of the insdubie polymer- Thai Is,, the correctsd 
jnjtial and tlna^ waights as"^ obtained by subtractingirom the tir^t weights the soluble oomponenta oiher than rufc^«r snd 
the orgitnic s^^Vr^ver^^c^ub^i c^rr^ori^. M jnaoJubl^ pigmsnts> f jIIi^Sc etc, am ^b^Cted it<m th^ In^jtal and f Ina^ 

40 |0C^13 the 0^^<^Mt^ ils jess tHah S0i5>, mm lithe rofc^«r and rassr? are nrajxed ^fe^Tiar lfi a high sih&ar statue, 

the' robber of^ce dfeperai^' |dhs iogethar a^^in, Jt ja not possible to disperse and fts the atbbar fln^^y Cp^ftJcle size of 
saveraJ miprons) in the reab. and the film propetftfes deteriorate. Furthar, when the gesation rate exceeds 95%, m^han 
thetfiermo?5^as^ic elastomer conpositjon Is subjected to a dynamic durab% test, the Voung's modulus of the elastomer 
Porrponer^t be<^5n^ ^ii'i^. and Si^r^re, ihs c^nposition js destroyed starting at Ihe eia^mer. in vies5? of t)js. It 

e is praf arable that Ifie gal^t^bni rate 60 ib 9S%. 

[D0S2| In the Ihermopfa^lo elastomer cDmposi^m according to Ihe present jr^^ention , a nylon tmm having a mel^ng 
point of 1 ?0 to sao-C is selected ia: use as the thermopiastic rsein componerst and a 'iX^e^ componeiTt containing X- 
IPMS is seleetad for slsss as the elastomer oc^nponant. Hie nylon resin having the melting fXjjot of 170 to ^?atFO usable 
in the present invention inolddas nyk>n 6 C^^€), nylon 11 {Ni l ), ny to 12 (Nl 2), a nylon o&potynier (NB/BS), nyte 

55 610 (N610).. and nylon 612 (Nai2). Furihe?\ the rii^ber ccmponent usaNs together whh the X-^PMS of tfis s^asta^^ 
Gonponant, inciudes d;:ene ri^bbers and the hydrates thereof (for exa?T)pfe NR, 1R, epoxyiated natur^ ru5:feer, SBR, SR 
^h^gn cis BB and iw ds Bf^lv NBR, hydrogenated MBR, hydfogenal^ SBR}, olefinrubbers (for exan^ple, atbyiena pfO- 
p^lme rubbers (EPDh^, Hpy). ma^eic add-^nxsdif jed ethylene propylene rubbers Cf^-EPy), ilB, laobutylena ar^i aro- 
smtic vinyi ^^-^djenerTKjnorTWOOpo^yfrers, ac^^^^^^ j0nonr^j:s}, Irsa^o-^en-oontajnsng: rul^^ere ?^r axarr^a. 

^ BtA SB, a-il bromide Of saobylylene-p-methylstyren a copoiymar) {Br^ \PUB}, m^wpmm rubbers (OB), bydrjn mb^em 
(OHB), oNorosu^natad polysstt^'lene^? (CSM), chjorjnated poiyethyler^ss {<M% ma^elo add-rnodsf led cf.^ldr1rs^^ed pdy- 
ethylenes (I^CM)),.sltone rubbers {for aKample, m^^hjr^yl silicone rubb&rs, dimethyl silicone ru^em. methy^pbenyl- 
vinyf silicone fi±s5em), ap^t>o6mjaihfe^ rutt^ers (ibr «3cah^e, pdlysulfisde rubbsm), ftero riil^jera (for eKs«Ti|:^e. 
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vinyisdene fluoride rufeers, fluojIneKjonlainjng vjnyl ether-based; rufc^eiis, Mr-aTlMoro^^hylene-prop^^af^ia r.ul:t^s,. 
mB-caniaMng:^^lcme rubbers, fk^daine-oontafr^nig phcspha§en aitoers), ther moplastJc' efastomers {|>r exampb, sty- 
rene aia^c^rrs^s, Olefjrs^lastomem, ester elastomers, urefene afa^jtomers, or polyamfds da^mers), etc. j-n^^y- 00 

5 lOOSSJ In the therrrjof >ligstJO (Elastomer conposjtjon of ^he present jrivention, the nybn resin having thi above j^ngeof' 
meiting points was selected as the tharmopiastic ressn oomponerit because, when tho^e having a mbling pok^t less 
than 1 70^0 are c^sed, the the? mopJas^k e?astorji<sr oorrsposrtjon meJts at the Ifme of vMlcani^lon of tha lire, sticks to ihe 
bladder, and oaus^ the appi^arar^a of thetlre ihsMesuf^oe to detedorai^^ 

over 23Q*'G are us^^ the Vbuji^'s modubs of the tnemrpplastic elasftomfer bocom^^ iarge arid l^e dur gbiiity <>f th^^?*- 

rc^ mo^^a^c ^fastamer txjfr^DsitJon fa^fe diinngij?-^ u&a. Furiher, as the rubbe? componerit cap^bfe of p<ing conlajf^ed sn 
tm X-IPMB of th^ e^astonirer componeni preferably an ^tJ'iy^eriicalJy u?-;saturated nitriie-cc^jugaied d&ne-bas^ high 
saturaton ccpDlymer rubbers 3 R), epoxylated rmitm rutoem (HNR), NBB, hy^nn rul:^rs, x^ryl rmms^ m. may 
be mmtioned, but the^s are used ibr th0 purpss^ sf Iniprov??^ ih© cojrpsgbilsty th# nylon and K-|p?WjS ¥i^lch am 
largely d?f?^entfnso^ubi^H:ies. In ^ oon^harii theX-IPMS serving asthefnaihih^rs^dt^^ls 

?5 blended sn an amQisni at ieast 30 % by weight of f^e tota^ amount of the rubber compansn! In br^ier t^i^improv^ the a^r 
parmeatbn preventive propa- ty and heat resistance of the thern^lastjc s^astamer eomposfen, Th^; r aniamtlsr may 
be mada the above rubber ODn-s^sor-enl iointiy used. 

ISS24J The siastomer conpor^enl ihcMing X^iPMS may be blended Into the al5C^e ^E>feC3^c ny^^^ ^nlheth^f' 
moplastiG ^astonw conposigbn of the present inventioh jn a ratb by weight In the rant^e oi 30/70 to 70/30, p^eferabiy 

so sn the range of 35/65 to Sa/5D. 

Aocording to a pref errsd embodiment the present inven'^on, the thermopjastsc elastomer c^jmpos^i^on may 
be f Drmuiated Losing a thermoplastic resin co^r^ponent where tbe nylon resin component hi cofrposed of ny^on 1 1 (Mi l) 
or ny^on 12 and nyksn S/6S copolymer p6/T46S| in a ratfo of composttibn (ratio by weight) of 10/^90 to 90/10, pref" 
erab^y 30/70 to S5/1S. Thjs ^ernx^e^fc eiastoma- composi^on is particulady praferabi^ irs the i^pr?! ol pmvidSng a 

^5 thermop^as^c elastomer supsrior in durability and sup^-'jor in the life inside ajppesranoe aiid a^r pefrm^tiors prsvsnHve 
pr<perty and, further, having a gocx:^ t:aJanoa^ 

[0026] Furtha'. a tnernic^^astfe slastomer composition where the rnpledula?- weight distribution (Mw/r4in) of the ^ end 
of the Ml 1 or N12 and in tia thermop^astlo ela^onw composltlsn is fM*Mn < 10.0, preferab^iy MwMt^ < 5,0. 
more preferatsly Mw/?i4h <3 O/^n^^ moieou^ar walgm d^tjlbutien according to axtractlon and mea^ursment of 

3t? the resin , a^ef twin-screw mixing gives the lhernK?p?ast^p ^elas^h^ corrpo^ the present suparksr in 

fat^ue ^ndurahoa, in ack^il^oii. to the^oveprop^^tJ^^: 

gK^TI Cuttk^ of tha nx^i^jcuie occurs Inthe ressricojtp^ otHiZ snd NB^t^Seriejj) fet t^s|rn^la^ic eJas- 

iom^ cdnt>osfl3on due to the high temp^t^lttra, hiy h shear condf^ons at tie ti^Tte of tmn-scr^ rnlxJo^ ind th e compo- 
nent iisad iforthe Of^ss-Unking agent of t2ie efast^jmor oorns^ arh^na vufoafrYfes^Soh ac^ mei^i 

^» ha^^de produced from a m^ta-i oxide and handa). >f the molecule f« cut, tha n^tecu?ar weight disitrfoutEon of the resjn oom^ 
ponont tends to become largar. i:hls exc ead?$ 10 , it was found that the durability in particular daoress?^. 
l(mB1 The alas^mer component conpound^ inkslhe tbarmopJ^ ©Ja^omer corniSQeitk!^ aq6oftJn| 
snvent^on may had added thereto the oosstpoiindjng agesnis g^nieraliy blended into slasftomers for Irr^'roi^r^ th^^ 
sion arsd haat r^lstar^cja of the elaston^er and ihe iiks, such as a reiht>rcing agent, f^^fer, orb^#-fe^ softaning 

40 agent, antioxidant^ and pmcessirisg aid. Armng thes€, in the thermopiastio elastomer con-^posiSon cy? 5h^^ present irr^en- 
tlon, the necessary amount of Cf ess-lsntdng agmt is add^^i into eiastcmer componem. but in ordar to &chimp. a gela- 
tion rate of SO to 9B% of the slastDnW required; In lha present invention Jt is affective to adc^ Itre mat^od prev ic^sly 
rrmmg the ofoss-lsn^ang a§ent capable of cro^-lirt^ng the efe^onsw into the afastomar component By this rrjethod. 
co?i^^red vvjth the m-^hod ae In ^e past of m^t mMr\Q the thc-rmopias^c res^n con-^jonent and the elastomer co?npo- 

4S mnt. than adding the crc?ss4hi<ing agent, the cross-linking agent doas hot partially react with the therhcplasiic resin 
and give much action of oulting of ?t>sleci5fe etc. to the reain arjd, further, control of the gei^ation rale ot the elastomer 
corrpdnent is sasy. /% a rasii^, g?are ^ Itttia detenora^on of the tharmq^i^^c resisn, vuleani^^ibh ol # §5% of the 
elastomer- compoherst; is achiav^ed, and tba ddr^blfity of ^^n^lastc eiaslomer cojrposition of tba praeem jnvan- 
^on c^h be ahhanoed' 

5G [0029] The process for promcmg of th^J ^anrs^opfasl^o alastomer ooitpqsitbn of t^ie present Ihvesiiish can be par- 
formed by the foilowing procedure. 

Frrst, a gensr^ i<3leadai; Battery mlx^, is pra^rously used to rru>t the a^astomar oomp<>f|^nt and prede- 
termined cross-linking agent until a uniform mixed state is obtained. At this time: the elastomer somp(|nent n^y have 
added Ibarato suitable amounts of Mers such as carbon, oil, and also calcium carbonate/Furthen duri?^ tha mxing, if 

a5 the temperati^re Oi ma materralis loo b^gh.. the rul>ber oomponant would cause a cross-sinking reaciior^: in the kn^ader 
or :iiixer< and therefore, the tsmparatura has tolse SLppressad to a low tenparatura of not r?we1^ao 1pf'*C during tha 
mixing. 

t003li The ordsa^ijnf^ng agent-ciE^tainl^^ a^as-^m^ar coh^nent thus prepaisd and predi^errhin^d hylon f«sin are 
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changed mto a fwin-screw srsjxfng ^Iruder etc. The rii:jber oorrpon^nt ^ m^e lo dy^aml<;s^^y crpS6-UrsK v^N P^rm- 
iifKs the melt mjxtng to ohusI the elastpmsr corfiponent to disperse as a cSispersjon phase (domam) in Ihe rsy\on ressn 
fermng the oontinuc^is (^^^^ P^^^) 

[00323 Furth^% varj<?y$ c^>mpoundln9 agents (except the vulcanisa^on ag^nls) smy be added to the nylon resjn or 
5 elastomer component dufln^g the above mixJngi, H pref emt^^e Ha Risx.tH^ni .^^rm: befere ihe msxirsg. The mixsr 
used for the m^x?n§ of the "rxylc-n resin and eiasteer co?T5ponent Is not paftioulajly Hmited, but a; sorew extruder, 
kneader, Barnbury s^lxsF,;tijn-Si^^ e>strud0r, <et^. n>ay be used- Among thasa, a tw?r?-sorew mixing sxtri^er i^s 

prslers^y u^d for rdjisn^ p the rrykm resin and ^astomer component atid dymm^o vuloans^aljon of the elastomer 
cDrrpo?"i^t. Furrier, ti?yo ^ mjxers rrsay us^ad lor suCii?esdv«f« ittis^^ng. : the cof^itions; lor the rrse?t m^- 

inq, Ine temp^f^lure should bB at lesist terrpa^te^e at whsdh the predetermihsd nylon resjr? myitis. Further, H^a 
sh^ar s ate at -the time oi n^rig^^P^^^^W^^ o^erairtime mlx^hgi jss^f^i^sly in'om 30 S0C- 

Ot^$ to 10 r^^^nutes: 

P033| T^m thej-rmjr^astjo;-^!^^ bo*%osjtion thus obtained m '3imck^^^ with tha elastomer comppn^m Ibrming a 
discontinuous phae« dspe^ed- a$ a djspejw^ phase ^domain) m a matr^)^ of the nyion resm Ibm^ina oontlr^uous 
?6 phase. By adq^llng such a state cf dis^ession structure, ther^tic^iastic prooess^r^ besernes pc^i^e as-d the same 
shaping; processsibility as vvith a nylon resin can be obtained at th^ time of shaping, ^ ti^^e, .iaf lim oan.be- fermed 
by an ordinary mokiing maohine for resin, that Is. by extrusion or calemiarn^. 

pmi As the ^A^^canlxate ag^^m pf wsously blended Into the ^jlasiomer compon eni a general a3|>b«r vulcan i^ation 
aaentl;j-e.. o?x3ss4snklng agii|^ Specsltcaily a^s a suKur viJ^canlEa^on^e^i pov^ 

^ sufe high di^ersfch suiisr. S4^rteos4rea£ed suf^r, Inaolubia sulfun dsrrsc^phoisn^sulfjde, alMphgsj^istifide, 
rnay be smntbned. For axa^npl^ they may be used m m amount of about .0.5 ts^ 4 phr (parts by wmH pm^ 100 parts 
by weight of the ^lastorr^er ^iom^ (poi^er)). 

[QCJSsf Fur-lh^, as ars or^mp peroxide vulcanketbn agent, ben^o^4p^mxsde, t-butyl hydroperoxide, 2,4-diohloroben- 
zoylperoxida. 2.5-djme1hyi-2,S-di«>butyperoxy)hexane, rr:0lhy^*iexane'2,5^l(percsx^^^ ^tc. may mer^- 

55 tioned. For e:<ar:p^e. 1 to SO pbr or so rmy used- 

P0S6| Further, as a pheni rearrvulcar^i^cBtior^ agents a bromide of an alkyiphenoi re^n or a m^xed cross-^snKkig agent 
system containing siannou^ ohjorfde, chJoroprene> or other halogen donor and sn aikylpheno^ res?n rmy mentioned. 
For example. 1 ^ SO phr or so may be used. 

po3?] ^) addition, zsno o?^?de |S phr or so), magna^um oxide (4 phr so), jyssrge CiO to 20 phr or so), p-qujnonedl- 
Bi) oxime. p-<^sbe^n:joyiqu5non^joxime^ t^fach^om-p-benzoqulnone, poly^p-dirHiPOss^ensene (2 to 1 0 phf or so), and me8i- 
ylenedlan^iine {Q .2 to 1 0 phf' or so) nmy be exsnpssf ied. 

Further, if necessa?^ a vijlca-^sicatlpn accelerator may be amed to the vuibani^atjon agent. As the vuloanj^^a- 
tfon acc^^^ratdr. genemi v^^canizaikiHr: accela'ator such eia an aidehyd^-ammpna. guansdine, Ihtazoi^, suHenanikie> 
thiurarr?, dfthjo ^.cid sa?t, thjuroa, fwy be added, exempt®, b an amouritof 0.5 to 2 pht so. 
[0030] The th^rmoDiaeiio elastomer cofT^posHfon accord! to Ihs present Im^sntioh is siapenpr in heat rm\^kr^0 and 
duf ab^^^ty as w^ll while be^ng superior in fJexibl%< io free from is^ticking to the Nadder for vuloaniz^t^on use and js In 
air perm^abjiity, and ther«f|f:^. ^tjp^rio^^ In air pern^eatson propaly as weJ^. and therefore, cars be effectively 

used for tt^ b^n^r iay^l: ?^^ 

[0040] in the second asp^:^ of the pre^eht Inveritlan the fact vuss lound that m the produotion of a thermopli^tfe e|^- 
<io tomer conpc&itjon striictured with a thermopiasl^c restn cr^n^ponanl a oontjnuous phase (matrix) afxi a rol::^^r obrh- 
ponent as a dispersjon ph#se (domain), ;:f the eompor^nts are mjxed and \A.iicanized by a two-stage mixing process 
with the ratio of the melt visdosies qonppnents ai ^s jndivk:ltjarmixJna stages and tl^s volume fractions x ratio 
of me^t visco^ttes i^pt urkiir ^bertain ootxirlbns, it js possble to mari^in c§i^g?glori strusture even |n a ? an§© v^em 
the ratio of compour^ded roti^r exceecis 50 % by weight end the fi^fc^er dts^^s^ partlde sise of the dc^ak) bea2in>as 
45 extremely smaij, whereby ^ thermoplastic elastomer composition which fefli^'l^e, iarge in stren^..&nd eiionsafei as 
we^l- and superior hi durebil^t)^ as weU is cbtaj-osd- 

|Cs=041 ] Furthsf; in the pre^ent invention. in the production of the thermopta^io alastomsr oernposjtjon, in the first stage 
ol mixing prwess, the m^J-Mt oon-spDsllion (.A) and resin (B) am selected such that the f^tjo of the ni^t vlsc^sl^ss 
of the rubber oonpbsjtson Ci)/re^<n (S) beoomes 0.8 to 1.2 add tie e<|i}atis»i Ha^H) ^ vn B^l A) < 
^ wherein 4^^: volumefraotion o^ rubber GoniposHion ( A) volume fraction c^tmm (B), ?i^: rr5eit viscosity of rubber oom- 
posjtson {A)^•^^::^: meft viscosity of resin (B) are mxed to first produce the composition |C), ther^ so^labiy Iheraatter a sec- 
stage of ti*?a mpcing prp^je^s i^ perfprsmed to frsx a rubber composition (D) and the abOfve obtained composition (Q 
so titat the ratio of ths mast s'iscosi^as of the rut^er co;T>position (0>/oDmpos}tlon (C) becoms^s D.S to 1 .2 arxi the squa- 
tion C#^-^/#r ) X js) < 1 .0 wherein fe- voiums fraction of -.rifciber oomposrton (D), fr;: volume freotbn of compbsi* 
tion iC), Tio: mast vssocsity of rubber cornpositiorv(0)vnc-^^^=^^ ^''^s^^-*^^^^ composMion (C). whereby a thsrmoplastio 
eiastomer son-poemai which :s fJexsb^e, high in strength, high in ebngatbn, and superior In cfcrabiiity cm be obtained 
[0042} The rubber c^i^^ipo&tloft (A) usat^ e In the production of the thermoplaetic siastome? composstion of the present 
inve.ntk^n smy be made a r^er cqfTspos^k^ coirpds;^ of a rtisber ccjJTpOJiejit into which or<inary f\Mm tenulation 
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corrspo^ents ihdudsng vuJcani^sa^on sy^em conponents are bf^rided of may fee made a fXifc^&r oompo^Hiion! GOiTJprjsin0 
a rdiber corrpcnsnt jn^o whjch the ordJnary rubba^ formuia^m mtrponrntz omBr thm the vuicaniscatJo^i ingr^je^^ts &m 
blerded. As Ihe rubbi3^r <^omponent, djene rubbers suGh as natural rubfc^ers. synthetic pol^sopfene ris^^rs ({R|, epax- 
ylated natlJra^ rubbers, ^lYfene-foutadJene rubb^-s (BBH).. pofybutadf^ne rubbers (BR), nj^rj^e-bLftadi^ine ram&m {HBR)\ 
^ hydrog^mted NBR, and hy-d^^enat^ SB R and mm hydr oganM^s; ol^ln rubbers ^ucb ©thyfen© #dpy?^n^ rubber 
pPDM, BPM), a j-mlde ^dd-modff ied ett^y lejie propyisns ruteer (M -EFIV?) , butyl rubber (I IB) , sn l^ofcily isn^ snd aro- 
matic v?nyi or d<en04>ased monom&r o^spo^ymer, an acryNc rufc^ber {mU), ionomer, a nr^fegen-comainjn?^ rubber (Br^HR, 
Oi-iiR, a bromide of an Jsobutyi^ne-p-m^thy^slvmne cQj>olymer (Sr-IPMS), chJorpprene tut^^r (C bydnn rubber 

10 ated poly^thy^^e (M-OM)) : a sillissone riM>er such #s ^ srs^^j^vmyl sicona njb^er. dimethyl silicone rubb^sr. or moth- 
y^phanyivinyr si^jcone rubb^; a suffur-corr^arr^ing ri±feef sud^ as a polyGu^ibe rul:>ber; a fiuoronil^r sucn as a 
viny^idene fluoride rubber, ftijcrln^-'co?"^^ ether rubber; te^-afJuoroethylene-propyfene rubber, fii;or;n}5-oontain" 

ing sHjcone rusifeer, or lluorjne-oof^fs^j nsing pbo^pbagen rubber; a thei-mopiastjc eiastornef such as a s^ylrsns ^fs^mer, 
oMlri elastomer, poFyest^r eJasteier. urethane eiastomer, or |X5lya?VBsfe alastomen etc may be r^i^csi>3d. 

?5 fOCMSI When using a rubber coJTiposjtion comprising a ru^er ingrc-die:^ not inciuding tbe vu^cani^aticsn fOrrrsu^iSte 
components, it ie> pretc:mi;>i e to blend m tbe vulcanisa^on sy^iem after the first stsge oi tie mixim pn^o^ss. 
[0044] As ^e resin (B) usable fer the pr cduc^ of the thermoplastiG e^asloft^er <jQmpo^ of the prgssnt jov^rfe, 
a tbermopi^stkj resin is i^ed. As t?i^ re^ri ing'^edi^rst^^a re^sn {for exan^Je, homopolypropyiene. bbck pdypro 
pylene. random poiypropyle-se, high mol^dar weight i^Kslyetby^^^ iow mc^ecular weight pofyethy^ene. aoi^Is'^^^0thy^' 

a? ane copolymer), po^yar>:sid«>-bas«d re-^jn (far exar^pfe, ny^on 6 n^^on BB (NS6), nylon 46 ^'^^lon 1 1 (N1 1). 

ny^on 12 nyion 61D (NSIO).. nylon ei2 (^1612), r^ybn 6/66 copoiymer (mmi nylon 6/S&^10 oc^olymar 

(N6/66/61D), nylon MXDB (UXm), ty^^on 6T nylon 6/BT co5K>lynien nylofi aa^^ copoly?mr, and riyioh ie/PPS copoJy* 
mer), a polyester-bssed rmn ipr example, polybuty^ene terephihalate (PBT), pofyetbyiene t€r€p>hthai&€' (PET), poly- 
etf^'l^e jsophthsfate (PEl), PBT/PBI copolymer, po?yacry1at« (PAR), poiybutyleo^rsaphthaf^te ^PBrv), Isqiad Wyslal 

m polyester, poiyoxya^kylenediifnk^ateypof copolymer, afxl other erornatjc polyesters), a pcr^iynftr; de- 

based resin CfG^- e>arT>f>i% polyacr^tenitri^e (FAN), po?yrnethacr x^^onitrlte, acf ylonttriie/styrene cc^>olynw (AS), methacry- 
tojtrj^e^tyren^ copolymer. methacryionEtn^a^tyrene/butadime oc^lymer), a po^e^lfecryiate-base^ 
pie, polymath^^ mothacryjate^ C and poJyetlT>'j methacryMteJ, a po{>v«ny^-based resir. (lor sxamplk vin>4 acetate 

iW/Pi}, poSyvlny^aicohpl {F*VA)> v5hy^afeohol/ethy?enec^ (EVOH), polyvmylsdene cnJorsde (iPVDC), polyvinyl chlo- 

5'r; ride fPVC);vir^y? ohlofide/^'inyHdene chloride Gopoiy3iier, and vlnylfdeoe ol-tior^de/methy^ecry^i^te cx>p::jJy?Tiej-), <3 cel^ub^ 
resjr^ ^ibr example, csJ^ufess acetate, cellulose acetate buty rate), a fliiororesin (Idr e^n^^i^^ 
(PVDF), polyvinyr tluonde (PVF), polychiorotluoroelhyiene t^CTFH), and tetraohbroetb)^ene/etiylesi& ccspdyrr^e^- 
(ETr H)) i an mkiB resin (fe exampJe, aromattc ppiysmlde {Pi}) , eta msty be mei^ion^-. 

|0d4Sl As itse rubber ccsrf^posjtibn (D) usafe^eibr the prodMOtlon of the tJieirmop^ss^JO efealpmer cor^^^ of the 
present in'^^entipn, jt ss possjb^e to urse a rubber compositjon obtah^ed by blendsng, into the rubb&r component ordjnery 
aibber, compounding ag^nt^ indud^ng the vulcenkatioo systern fbrmulatjon poftpc^ents or a rub^ Cpftposltson 
oblalnsd by blending rnto the nM>Qr ootrpon&nt 05*dinary rufefcer compouf^if^g a9er^: «3SKJ(ueJlji^^^ 
tern Simulation oomponents. V^'hen not including the vulsanizatson system fernuila^<»^ compdn^rit? In iie riMm com- 
portent, t>e vuioanszation t*ystem torfn-jiatksn conponents are tended afier t?^ second stage of ^e im^r'SQ process. 
Further, the various them?op?astk: eJasiosw^ iistad abp^e are ijs^ lor the n^er cornporsett mixed ^vith the rcibbe^r 
compasition (D). 

IQmsi As the lcan^^at^on agent used for the riit:*>er cqmponent. a general mt:^ vulcanization agmt <crcESS-ilril^nig 
agent) may be used- Specif ica% as a sulfur vulcanls^^dn a=ge!^, po^d^r^ sutfur, precipitated su^lur, Pgh d^^ars?on 
su^r, surface-treated Siif^^r, jhsduble suifur, dimefpho^inedjsulfide, ajkylphc-noidssulfide: eto may be mentioned. Fo^- 
example, they may be used In artioujits of about O.S to 4 phr (parts by wmQhX p^ 10^ psrl^ by w^gjhtMf^^ com- 
ponent (polyr^^er). 

I0O4TJ Furthejv as an organic peroxide vulcapisation Bgem. ben^^peroxkle, t^utyff^fopemxjde^ 
zDyiperoxIde, 2,5-dimethyl-2,5-d^t-bu%*^perQ)cy)liexa^ 23-dl:meth>^hexane-S,5<?Kp'eroxylben2c^^ etc Ji^^ be men- 
tioned. For example, 1 to SO phr or so msy be us^: 
B0 [OCMSI Further, as a pherio? resin vulcaniza^on eg^nt, a bromide of an aikylphenol resin or a mixed crossnsnklng agent 
containjng such as ^annous chloride, chloroprerse, halogen donor and an al^^^p'^pb^npl resin niay be mentioried. For 
example i to 20 phr or so may be used. 

|OMS| in addition, zbs oicide (about 5 phr), magnesium oxide (4 phr or so), ^yserge (about 10 to £0 phr), p<<ui?vcvie- 
dioxim>3. p-dlbe?^oyfqu5fX>nedfoxim tetfachforo-p-bensoquinone, poly-p-^iinarosobenzene (aboiit 2 to 10 .c^'-sr or <^>), 
and m8tt:yien0dian;]{ne(O.2 to 10 phrl may be e^ 

CPOSO] Further, If necessary a vulcani:sa;tion .aceejemtof may be added to the vuJcansxatlon ^gient. Asi lbe^ vul^n^^a- 
tion acjcel^mtor, generarvulcansxatlon aqceief^tpm m>n m m aidehyde-ammonia, gu^nidine. ^la^soi^s, su!fenamde> 
thiiiram, dsthso acid salt thhirea may be ^:kled for axan^e jn about O.o to 2 phs; 
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i@051 1 The proo©^ •S;>r pj^i^in^ t^emiopla^ic elastomer oompo^Jtion of the present invention can be pedor?md, 
for example, by the 

[0DS2| First a ger^era^ knj^ader, Basitiury inxm\ etc. is prwiousiy us^ to mix; the predetermined rubber cQ;tipon>3nl 
ar^d predetermliii^ Gross-l?r3<«?^l age-Ti unts^ a uniform mjxed stale is obtamed so as to pmpa?-e tfe ri^bSDer costposs^oiis 
5 (A) and (D). At thss th^, th^ rii3t>ej cort^sHkjns may hav6 add^ tolhem^urtaitsie amounts of fU^^ ^c4^ as c^bcsi, 

oil. arid ejiso c^Jduni Ccirbonat'S. 

[006^1 The J wbber composition (A) thu^ prepared ar>d predetermined resin (B) are charged ?rtto a lv%«n-©crey^ mbcing 
extrudv^r etc, MS#d fpr theWt rtsxjng process tor the me^t mixjng. In the case of use of a rubber co?T^^^fon conposed 
of the rubber cornposs^ cpnpoundsng agents^ the vulcanisation cornpounding agents 

10 are added at the stags wHS^W ?5^ Me fe&en suff JCJ^^tiy p^rfermsd, therii f lirther n-sadng continued cause ^§ rsi> 
ber composttbn to clyna^^S^aiy crbss4i?>k to giv€j a compositbn (C) of a structy m vvj^ the rubber a>rr!j:s>$«tJon digpersed 
as adjspersion phase {dar>a^n) In the resin forming fh^ co^t^nyo>Js phaae (metfjx). Suitably, tbereeften the oom^sosatbn 
(C) Is. t^ken out, then » U^i to a twin-screw rs^yang ^KtrudBr used for the s^rcor-id kneading process, where the njbfcer 
oanposition (D) iS sdfel^d nli3^ y^hen using a riM>m oonr^ositJon comprising the rubber cofriposltion 

?5 (D), without tte viic^isfe^S^h Sigents, the vufeanisstjcr* cotr^unding agents are added at the sta^e 

y^hen the rrKX^ng has: beer^^Uf K^^ently peHdrmed, then ihs mbtin^g ss continued to dynamfeally cross-Hnk the oi^ser com- 
poslon. By performing th^s two-stage mixing operation m this way, a thermop^astJC elastomer composjtion having a 
domain of e>areme^y sma^Hibber partioles di^er^ed s n a resin matrix m a state having a high rubber ratio is obtained . 
PI0S4| Further, in the psxsiydifton o^ thersrsoplastic elae^mer composjtjon, two twin-screw mixing extruders 

so were used, tet It le ^sO ^:^t^e tb cfets^> the (^essrsd tiermop^stic eJ^tcsn^^r compasife by the m^hod of ueins a 
single tvvsn- screw mixing' sKtruden In if lis case, the rubber composition (A) and resin (B) are added and mixBd in the 
front of the twin-screw nux^ng e^^^uder. then the vuteanisatian system oomponems are added and mixed, then the rut3- 
ber cornposltson (0) is added and msxed at the rear of the tx^vln-screw mLxsng exiaiden whereby a thermopl^tic e^s- 
tomsr corrposltJon h^jng me same type of dispersion structure as tie above ss obtained. 

[0(B5| Fur^er, the v^iious conpounding agents (except vuicanizats'on tojtjulatiort cortponents) may be added to t?e 
thermoplastic resin or rubber composition during the above mixing, but they may also be previously mixed Mfee the 
m«xtng. T>>e rtilxer used Idrihe mixing of the rubt)er composition (A) and res?n (B) and ferth^r tie mixinQ of the compo- 
mk>rt (0) of the mixed rt^tter and the richer oorTposition {D) ss not par^cuiar iy llmsted. A screw e5ctruder, J^isader, Bam- 
tery n^^r, ^sn^cr^ m^ih^ etq. may be used. Amof^ tinssa use of a twin-screw mixing extruder is 

m preferaHe for mMrig df iftei rasih and rlteer co^r^ortarst and dynamKi vulcan^atlon of riJ&^Br component. As the 
GondHioi-^s for tie me^l ml«^?^< the temperature shoiild be at least the temp^^-atxire at which iiie fermopiastio resm 
melts. Further, the shear rate at the time of mbcEng is. preferably 500 to 7600 sec* ^ The overall time of the m>0ng is pref- 
^sr^fc^y ton 30 sec<r«:^§ to^ i ^ 

The #termop^as% elastm^er cors^si^ pbtasned m this ws^ Is structured with an estrem^y f ine-pertide- 
sjzed ri^ber coh^dn^sntl^ih^l as a di^^on }:^^se |dosYiarn) In a metnx of 

thernx5p^as^c resin fo* -Y^ing the oontinuoiis phsss^e. Sy adopting such a state of dispersion structure, thermopiastic 
processing becomes pcs^Pe em:^ i!he ssme shapabiiity as with e thermoplastic resin can be obtained al the time of 
moid^ng, @^ therefore: a flist^ O^t^ rritadijne^ that is, fc^ e>!tru^on, caiendar^ 

^f^. Of H^^^^on j?x>k:tsn0, 

m |DD57J Wh^n th« sdlji^iliib§ of 'ihe fermoptastjo resin and rdbbef corrposstion differ. It is preferable to add a tNrd 
conponar^ a suit^s^^i^ conipats^i^izer By mixtn^j a compatibilizer Into tte system, the surface tension between the tssr- 
mopiBstJO resin and the rubber cortiposit^on is decreased and. as a result, the particle size of the rubber composition 
t^rrhlnrg the csspers^on phiS^e will become f ine^r, and therefore, the properties of the two coj-nponents wsll be more effec- 
tively ^(pressed. As such | dpdlpat&iljzer, ^ene^ it is possible to use a c^X)iymer having the structure at' both or 

^5 one of the thermopiasti^^ reliri and r?.^ po^yrner or a ssrtjcture Of a copo^mar having ar^ ^oxy oroup, carbonyl groi^, 
halogen group, amine gfoup. oxa^oltne group, hydroxy group, etc. c^abie of reacting with the fharmopiestic resin or 
f ufc^r poiyr?^er. These^^ay be selected based upon the type of the thermq^^astio resin polymer and rubber polymer to 
be mixed, but as those whso^^ are normally used: a styrene/ethylaise -butylene b^ock oopofymer'CSEBS) axi its maleic 
acid-modified form: EPD?^^: EPDM/styrene. or EPDV!/acr>1onjtrne Qrat copoiymar ^ their maleic acidmic^^iedfo^rms, 

so styren e/maleiG add copolymer, reactive phencxy thermoplasti c resin, etc, may be menffioned, Tt^e amount of tie o^m- 
patlbiliser y eroded is nsft p^i-tJc^larty limited, but preferat^^y ss 0 5 to 10 parts by weight based upon 100 part^by weight 
of the polymer <x>mponent (tdlal of the thermopiastic resin polymer and ru5::^er polymer). 

fSQ^I Bmm the thermoplastic elastomer composition obtained bftm p-oduction pmcess of the present invention 
has the above dispet^ed #uctl5re, ^t is ejctrems^y f le^e end high in str«^gth and ekKigation and is si^erior tn diirab^l- 
£o ^ty as weii< Further, the f^lm when fpj'med irtto a flim Is extremely supenor In air barrier prcperty. and t?orefere; It Is pos- 
sibie to effectively use the thin as en inner Ite layer of a pneiimetlc tire. 

imBS} According to the thl?^ aspect of the present invention, ft was toi^ that by controlling: the dispereed particles 
Of IhB rii^^sr s^astbrner to fee^ ti^^jan a predetamlned particle si^e and ijohtraiiihg the petiole sisa of trs 



dispersed rsdn partides in the maiHxpha^sa to become srnaJlef than the parik:?e sif^© of the r u«bber e^asbmer dispersed 
pasifdes m a thermopsastic elastomer cc^^iposite having a etaiGtare of a blended resin as a f^^Jr;>: arx? a j ubber elas- 
tom.ar dlspemedin k, ?t ?s possible to greatly iniprovc: tho dursbtHty, in partscular the oc^^essson set at Jow tenp^s^- 

^ In ^. t^e^^moplastjc- elastomer composrtlbn according to the present Inyer^tbn compoc^ of the ^lastof^^er co?tv 

position (A^ as the dfeparsjon phase and the thermoplastic resin composHien {B') m the mafrk and with t^e thermo- 
plastic ressn cornpocjtjon composed of a blend of sii ^east tv,?D thernx^psastic rssjjns, the fact that the dlzpBr^s^ed pej'tk;le 
ci2: e ot the efesjtomer oomposjtlon Ib net more than 10 pm, prete^afc^y not rncn'^ iin?, a;M ^| p^rtjds of 
the re$an cbn^sitfen (D") dt^arsad in the rmMx rmifi <x>mpdsttk>n {Cy m the thermo^a^o r^sJ?i ie 

10 smaller than the djsperead rubber parScfe si.^o are necessary not only for inprcjving the durebillty at the tini^j of hest 
and at the t?rne of ordinary temperature, ^ par Seulan the durability when considering the state of use at s^rinoent con- 

[0061] lb achiave tNs phaee structisra of the pres^ant jnvarstlon, fsrat, the ratb of t:he vdwJTie Mctb^ s^io of 

the me^ sfsseosi^e^ of the elasftii^sr co^T]pos^to^ (JK) and the tsermoplastic resin oonipc©ft}is5n (Bl controlled so ^at 
?5 xhB elasto^iar composttson (A') and thermoprai^jc re^'n conposji^on (B') saUsf y the fdlamm eqij^tbnsi: (V) and (Vl) ; 

wherein vDiume tracSon of elastomer oomposHion (A^), 4^: volume taGtion of therrni^las^ic re§in J>h^s^^^^ 

mejt \4sco$ity of efastomer com^ijosltjon (A% melt viscosity of thermqplastfc r^sjn cdmposjtsofi. Cil. 
10062} Second, the r^io the volume fracticn^ ahd tile ratfe of the melt vlscasit'es of the matrix ra^^n corrpositibn 
(C?) and djspsf^ ressn cpmpOi^kxii {D) in the thanndplastid resin pc^pc^i^on (Bl ehoulcl be opf#xi|^ t^e 
matrix resjn con^posite (C) and di^pe?sed ream dcsst^x^ftfon (0') satisfy tjllowjng &c^tio?'^§ {V\\} and (V1«|: 

(*D'^*G-) ^ c*^ 0') < (Vli) 
0.;S < (r^ Q /n fj.) < 1.2 ^VHt) 

wheresn fe< vofume tmct«on of disparted resin ossTjpdsitksn (0% ^q^: volume fraction of matrix resin conposilion 
no''^ meh vi^oeity of dispensed i asin compositjon (0% tiQ-: melt v^sco^ity of matnx resin cohpositton (C?). 
1006 $1 In the presej-Jt invention, by controiiingihe corrposEticsi so a^ !o saissfy the afoo>m lorrtKifae C^) and (VB, the 
ruli^er dastomer oofr^xment forms the dispersion phase and the thermofMastic ressn; component fomts the oon^jnuoiis 

^ phase and the rubbof elastomer dispersion phese becomes a microdispersson phase, Fuslher, by contfO^^ing S^e com- 
position so as to satisfy the above formulae (VI 1^ and CVfll), R <Msp&r^iQd tm^n pha^B is formed sn the mslj"ix rosiri of the 
cxi^^nsjots phase and the r essn dispersion phase becomes a mjcrodispersiaf^ phase to gfve a therfTKsplkstic etegtomor 
ccnposllSors remarka^y imprcv^id in durability at icw temperature. 

The rubber eisetojr-^sr composj^on (A') usable for tbB producljon of the therm<:^tastic elastomer conposition 

rfC of the present j nver^f ior? may be made a rubber aiastomer conposit^DC composed of a risbber elastomer oomporjent in 
which Is biend^ ordinary rus^ber compoiindsng agsrits ir^i^udrng the vufeani^^ation formulation comppnmts or rijbber 
eiastomer oomposition cosrsj^osed of the rubber ©Jastomer component jn whfeh ist^encfeid:<^ln^ry 
ing agents not indudlng the vulcanization formulation components. As the tukt^m elasta-ner cprng>onent> one^ same 
as the ritsber component in above second aspect may be used. 

Ttre vulcanlzatjon agm% vulcanization aid, v^dcanjzation conditions (tertperaijjre, time), etc. wh en dynsmicalfy 
vulcanizing the rubber elastomer componerS oor^stituting the dispersion phase of the -iSliw^^^P^^Q ^^^^pmer-^onipor 
sftlon of the present invention may be suita^iy determined d^>endliEtg upoi i^\e oomj^osSion of the rinsber elsstomer 
oomponeRt added and are not partjoi^^ady Ismited. 

P06S| As t?e vulcanjzatso:'? aqmt. a general rubber yulcan^zatlon agent (cross-iinking agent) tm^ bB used. Specify 
so m\ly, as a sulfur vuicssn^zatbn agent powered sulfur, prgdpitst^ sulfur, high dispersion suit ur, sur^ce ti-eated sulfur, 
insoluble sulfur, dimcrpholin^dmulfsde, aiky^lphenoidi^ulfide, etc. may be mentwed. For exarrpla, they may be used in 
amounts of about 0.510 4 phr (parts by wesglit per 100 parts by wmgH of the elastomer corhp<^^nt (pd^ymer)). 
[0D67J FuElhes; the organic peroxide vuiGahsza^dn agent> jpbenpl resi'n vulj^anization agent, and othei* jngredisrits are 
the same as in the ^>ove second aspects The amounts of fermulation are also the same as explained ai>ove. 
66 lOMBJ Furth j^r, in aooordanoe with ne ed. a vulcan Ization accei erator may be added. As the vulsanisa^on acceierator. 
vuicanizatbn aeoeierators siioh as an aldehyde-ammonia* guanidine, thia;foie/sulfenamjde. sslt, 
thiurea may be added in an amotait of, axanpli% 0.5 to 2 phr or so. Further, as the vu^canszatibn acs^leratia^ aid. a 
general rubb^ ski rrisy Re used ^ the same time. For mm^M, stearic ^d cs^ pls^c acid ^ a^^^ 
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or so) etc. may be used In |ho san"^ vv*ay as in the above second aspect 

?^06SI Fujliie^r. the rubb^ ^fesfem^ nace&sary, have: su^talsl^ b^a^d^^ kiksxi in 

addition to the above compour^ding agents, a softening a^ant, antioxidant pjocjesSring aid. o?^ o^ier compoiff^dk^g-agent 
bf in-^jxjvir^- "She -dJ^sersjon, heal r8sisla?>ce. sf^c. 

[00?O] Further, ihe thermoplastic resirs oc^r^Hsoh (B) usai^e fOf the production of the mermopksifc elastomer 

comoci^jtbn of th€^ present: h-?s^'-^ntion, a b^er>c^ o> at ^east t*vo thermoplastic resins Is used As the resin Ingredient a 

nylon 12 (N12j, n^Jon 610 
\ ny^on yXDS (MKDS). 

nyiion 6t Ws^n 6MT ^op^yi^ cof^oiymi^. and nyto 66/PPB OGjK>lymei)< a paiy^st^r r©ski^^^O^ ejcair^pl^, 

Dolybutyiene terephiha^ate CPBT), po§y^1hy?ef>e tes-^hti^alate (PO), poryethybjie isopl1tha?ate (FEl), PEWe cc^oly- 
mssr. polyacr^ate(PAR), pc^ybutylenenaphthalate (P8N). liquid cfyslal polysster, |?oiy€S^yaikyiem#?^ 
ts^er^hihalate oopDiym^r; and other a polyesters), a po^ynftnle rmn (lor example, po^yacfybjilirlle (P^N). 

pdyn1etha£^y?or#?las '^)^mm\eM^rmB C<^yrnm (AS), msthacf y^onilrl^s/styrene cqpolynm rr^ethscrytenjtrjl^sty- 
bm^utadlene cdpoiymekf a ?^^^^ C^or exafr^pls, pdym^^yj metf^cryjata rFli?iyA| and pdy- 

ethyi methacrylate). a popinyl^ |fer ^afM^> vinyl ac^e po^yx^yl^tohdl (FVA), vir^Safeoho^thyl^ 

copolymer (EVOH). poiwinyjidene chloride (PVDC). poH/v^inyi chioride fPVC). vinyl d'^brEde^^/i^yilds^1e chlcride ODpo^y-' 
men arxl vlny^^na cMor '^^m^hyla-Gs-ylala c<^ym«r>, a cellulose rssln (for example, c^tiu^ose acetate, cellulose ac<5- 
tata' butymWj. a ^uor^reslr^ (for example, polyvlnyliden^ fluoride (PVDF), polyvinyl fluoride (PVF)> 
po^ych?or0fluoroati^ylena (FCI F^J, and tetr^feic^stliyter^ethyien^ oc^ymer (ETFE)), an imide resin Cfc>r example, 
arojmtio polyimkie {P0)> mentioned. 

flK?71 ] As the therrmplastJO resin composl^on (B) of the present mvsntte, a blend of at iaast two po^yamkje-based 
resins mert^or^ed above m ^sed. FtiJlher, among thasa, a po^yamlde reein having at least sev^n iTiethylene groups with 



i liaving i 

tson C Dl js more pr ef ^-ably ii$eci for Improvi ng the balance of the di^abilily aM me gas barrjer prpparty; 
imikl 1 he daf sr^ltlons ijld siurslfoers of m^thytsnsj groups with respedt to the amide groins in ths a^Sdve polyamklfis 
reruns are a^laineci with reference to Table A. 



Table A miimfoer of i^ide Groug^s v-s. Hetihvl^ne Groups: 
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4. 



[0073] The tjsrmo^astk: res?n composing tha r^iat?1x of the abave therjTsop^astic elastomer <joJT$50Sitldn may had 
thareto cof^pci^lidlng a#j^ts gene^^^^ lor irqprov^jrsg iheprocessabiiit^ dlspamjon, heat resistance, 

®n$i^?dat?t«i, ela., suc^ ai f i^a^ ^ent, lifar, rdr^^^icsng agent proGeasidgaki a^d amiosd- 

dant, 

iQ074i The pra^uc^on process i:^^ the thern^plastic e^astamer composition of Itie prssant invention oojir^>rielng the 
matrix ra$ln in whjch the alastot^a- and synth^^o resir- Bte finely dlsperv^ed is as fo-lowa. First, a gi^n^^^ral knesder. Bam- 
mty mix^t, e^. used tp ;§:#d^^ flastomer componem and compoiindlng a^ent componentAintil a uniform 

mmd sta^ \b c^tasied a^d as to pr^sars stests^er composlion (A% At M^ time, the dastciar^er corrpof^^t niay 
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have added ^emk> ^uitsfc^eamoufsfts of carbGn biad<. oil and also c^ksim ca?t5or?a*e and other fia^a Furlhsj; ifmo- 
sssary, dastom&f v^?canj^alJon agont or cmss-^lnNing agent, yuicarsixation asd, \ii5i>DS£^^j25SliQn acc^el^ralisn eta m^y 
be added. 

SKS'SI The ^?aslom©r co5T^>GJiertt thus prepare -ami matrix resin oonipcsHjon (C"); .afKi,d^;>(gi^'6d.re§5n <x>m-30$ifen 
^* CP') are chaffed Injo a twin-saew mMng ectrud^ ^c. for -melt mixing. When usl^g an ela-Btomey CDrr^pDsition com- 
posed of the e^aslnmer ccmposftion (A') not inoludfng the vuicanisation ccnipG^^ndi^^g age?T^s. the vuJ^ani^ration com- 
poufx^jlig agents stre sidd&d a! ih^ slags when the mixing ?s sulffCfently pejformed artd then fyriha- jif-ixing isj |>e-fOfm©d 
1:0 oaum the el^^om^r Gorr^ositjof^ to dynaiBJcaily cros$-ltnk so as to obiam the desired IhermopJastlG ^la^stom^r com- 

w pOTSJ Further, the various compounding agents may mixed previously \n the ihermoplssSe r^n or B^mtmn^r 
oomposjt?on before the above twin -screw mixing, but it Is afeo possible to adcf th^m dt^rtng the abova twl?)^screw mixing, 
Ae the candftions for the m?x^ng of the efestomar ccn^pos^tion (A'), nnatnx resin compo^tton (O'). and Ifepers^d resin 
conposition (D') and th^ meit mixir^g im' the vulcim^siiion of the ^jf^^om^r coprEppsstio^^ ternperatur^ 

shcHJ^d bB at ieast the te?^iperafem at vvhicr? the thsm^opiastio ?^jn m^Jts. Further, tie rate at the t?me of mxing 

rs is preferably^ 500 to 7500 sec^^ The mNng §ma Is ^'^ferabiy from 30 seconds to 10 stiinutea 

P077] By n^oiding the th^rmoplastfe elastomer composjtion obtained intoa sne^t film, ort^bi^ usin^:a:T^shaetin 
straight or crossl^ead ^trudure kibing cS^, Inflation molding cyljndncsal dm, etc. at the end of the sln^la-acrsw esstrijder, 
Jt possible to use as mr pmmm^on prmmvfm ^er of ihe p^eisiiatic tim aiid th^e fubbei^^i^s^ j^ hoB^ 
eto Note th^ the thsrrmpfastio elastonw comj>osltbn obtain^ may be taken vp into s^arKii^ mm. p^Ietixad, fhm 
molded by the abGsre$jng^e-sc?ewe>f^^^ 

pD7S| The sheet or tubular molded art jcie thus obtained ?s oomposed of a thermt^iestic e^aatomer G^^n^^osjtier^ con- 
troliinf the- morphology of Hi^ thf^3-y«ay blended rubber e^e#omer/matrbs resin/dsspersion phase resin of the present 
iiW«^itjon bashing a phase st^uctura of vulcanfe^ci rubber finely di^ers^sti in a matrix resm and dispersion phase resjn 
Imer than tjs ri^ber pa?l!cles dispersed unijlbrmly/af^d therefae, a thin film has the propert^f- of a higi^ iurabiljfy at iow 
^ temperatures. By making the resin finely dep^rsed sn the matrix f esin one sup^ior I ?^ gas permeation prevesitlve prop- 
ertV; it is possible to dumfejilty at a low t^rrp^raitura end gjve superior gas barrier property; and tt^ere^ore. this o^n 
be el^svely used lor tbe air perirseafen pres^mtr^ layer of a pi^i^iatio tire <»■ the hc^ tu^e or bp^^ i>i& icm 
0aa p^rmesas^e nosa^, 

so EXAMPLES 

[tKJTiSJ Tbe pres«^t Inverflloo will be expiai^^eei in f udher delalS betow with reference X<2 the Exajirptes, isut tbe pres^fOt 
i:r?v^nitJon m of eouj se not limited in soqse to these E>{srrpies. 

^ Bxan^es M to M 1^1 to i s 

It^^ Tbs following cost^-ir^ardslly ava^sl:^^ producfej wars usecj for th© conipGnents used in E>£?5?|sjp^^S!S. 



[CKBII 

1 (nylon 1 1) : Ri!san BMH O (made by Atocba^ii) 
NS^S'^'^ (mk>n&m capdymsr); Amf^an CM6D01 (mad© by Tomy} 
46 NS'66~' (n>1on &6B copolymsr): Amilan Cf'i^604l (madeby Toray) 

N66 (nyion 66): Amslan CM3D0 1 N (made by Tbray) 
PP (jx5fypmpyien i^; RV42 1 {made by Tbkuyama) 

fv^AH'S-EEA (mal^iO aci<;i-niodified ethylene e^hyi aorylate):Al60G (jrads by Mlppon P^troahemk;^^) 

Br-iPMB: EXXPRO S9-4 (made by BxKon Chenijea!) 
S5 HHBR: Z0tpo[ 1 020 (ms^de by Nippon Zson) 

ENR: 5D% spox?di^€d nsturalrubb^r (niads by ^aiayssa) 



it 
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to 



Zmo mkie: 23he I^o. 3 Chemical) 
Steanc aad : Bsi^ds Stiarals NY (m^e by NDF Corpomtion) 



la e^h of Ex^rrplas l-t to l-S and ODmp^atl^e E>^mpl^s hi and I -3 to ^>^, the ecJ^tem^i r)«d ^^astomer cdjti- 
m pomrit and vtlo^^s^^n s|^^ 6Ha?^ed \n\o a Samfeury rrsxer In the formiilatian sfewil In 1-1 . mlxsd far 
app txsximate^y 2 minutes, bM dump om M 1 20''C io prepare an slasfom^ conipdnent a vuferssgtlon sy^em. s; his 
was then pel^stfzed by a ruMsr pe^^etl^^r. Next the eiastssfner component and f<g$m w^m dry l^l^hd^ a pr^^at^r- 
mined torrrasation.. ct^m^j^ai jnto a twkvscrew mixing exts iiden and dynamjcall/ vulcanized to pj'?^are a thsrn^plastic 
^festom^ corrposiitio?^. llli j-nlxing cx>rid^ this t^me war ^ a temperature of ^?Q*G (2?0*C In Gonpamtive Exam- 
sl> pie M) and&^sar rat0 <^Hcj#^ 

i(^mB} In Exajtple ?-6. the ela^omef ca^on^ md re^n wsr© melt^ to di;^3^^$^ with eadn <Mm, ^m ih^ ml- 
oans^ation^^^stem was geddc^d. 

[00861 The thermopl^s^e i^aMomsr composition prepared Py the twin-screw mixing ex^uder was wat§r -ooo^sd, then 
p^ietl^edi. t5^n l^s^ tri?^i;i# a; l^s^ by a ^ngle-screw ectruder to Ibrcn It IrJlo af llm of a width of 350 md mkkr- 
m noss of i CD om, 

|0087| The 1^ I^^S ^lu^ion tt>g tKXSs i^@d in the fe^^owfng ejssrr^s were m imow^: 

3i? CWSaj Thl^ based on JJS "T^siJ^ Tm Method of Vuleanlzsd Rubim-". 

Test pj0C^ ; fikr\ saf^ipl^ prepared ^ n the Examples were pi^nched out into J IS Ho. 3 durr^bbe^i s^hapss In pai^^ei: to 
the direc^dn €^f sxlrLi^Sn ^att the of Mm. 

m pc^01 A tangent was dfmvTitd the cdrv^e of th^l^^^ regiortof t^e dstainedsFese-efe^incurvi^a-^^t^ 

j-nodulus found frof?? Ihe i.f^dljia^on of the tar^e?^. 

40 [00901 Based on J iS K7l;?6i Permeafei ^^$$1: Method of Fiastic Film and Sheets (Method A)". 

Test places: Pj^m samples prepared m Bx^mplm were used. 
Test gas: (N2:Cs-B:£) 
Test terr^^ej^toe: $0 



lOC^l Rubfoar- based ce^^ent of the-formulafe shown below was brushed on a tharmcsplastic elasfemer eonpositJon 
film and dned, Th^ fiim v^l t^en Sufia^^os^ on Wb oancass use rufc^a? (no oarcass) of the formulation shown: below, 
then the a^am^iy v^^as vuloanfeed at ia)''0 for iO mjnsites to prepare a 2 rrtm thick flWrutfeer fam^nats. This 
fii^r^ched out ip a J IS No. 2 dum£±>eir shape which was used for a durability test at a cycle of 5 Hz ej^yjhg 40% 
coolant sts-ajn. (Mote: the test was stopped lor sartplas not breaking alter 5;000,000 times.) 
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1 |Forn^latk?n «^ Rubb€s-B^sed^ 






1 N^urar? (BSS#3) 


SO 


1 SBR (Nipol I50g, Nbpon Zeon) 




I FEF cmhoa blaaR CHTC#1 OO, Ghubu Carbon) 




^ Steanc acid psads Stearic Acid NV; NOP Corporsljon) 




1 2^10 (NO: 3 Zsn<^ WNte) 










1 


1 As oj-na^o oil (D^mrm No. 3, Showa Shell Oil) 


2 














1 To^ueno 





1 iJim Use Caa-cass Bu^er ForfTUilat jon} 




Parts by W6i§hf 
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SBR (Niipol 1502, Nippon Zeon) 




FEF carbon b^s^ {HTC#TOQ, Ghubu GarbDn) 
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SSisarjc add (S^ads St^sic Acjd N^' NOF Ct2f pomtim) 


2 
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Sulfur |Fx)wdarii^ Sulfur, Karuls^'A^a Refinery) 
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Vijteani;satl0n acceier^or (BBS, M-t-buty1 sulfenan-sde) 
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AramaiK]: m {D^ssm l^a 3:. S^wa. BbBll Oil) 
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[C^092J The t*i0f it^opla^iJ^ 0l^stc»t^&* ooo^'OsHiai peilstjzed aft«r the tv^^in-sci^sw misdng extracted by a Soxtj^et 
apparatus sn a water mth tor 8 hotsrs by ac^oo^. Tha r^^idu^s was extracts m a So>?ti!et apparatijs fot- S hours by 
hexane. Due to the operatbn, the unvulcan^ei^ ^i^aslomer ooopanent was extracted wsth a so^vani T'hs acetone and 
n-hexajie aftracls ware drjed of their solvents and measurad for wm^, then the gelation rate v^^.s detsrmjjiad by tns 
Ic^^ovidog i^iiat^<5n. (Not^: th$ $t:eafk? acjd was sii^tracted mm^ \t was axtraded w^h ^e solvent,) 

Qeiatjon rale ^ ilotai amount of Elastomer - {(amount of acetone e)ctmoted 4 amount of rt-hexane extj^cted) - 

amount stsarlc acid||/(total ai^oum of elaston-ier)] x IQO 
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P093| The sbov^ n-hexHne extraction resfd^e was extracted by a Soxlilel appaf atus with hsxaflaoroisoproponos 
(hereinafter r^fen-sd to as "HFIF"') for. 8 .tours. The thefmoptetiG re&jn {ny^c^i) wasdjssobred. and extJcictecl by this op^r- 
ation. The ^Jdraot- was acetylat^sd by anhydrous trsf Mof oacetfe aosd and measurad for molecular weight by OrC. The 
molecular disir;l3s^?ig^ (P^^ ^s icsund t^m a corm>@ri$on of tha weight average moieGujar weight and 

number av^t^ga mql©eula;rv¥0>^^ usii^ llie dala oblainsd. 

|0€^ A mbber^^s^ c^^ant of the ^rmuj^iors shMfn in the test method 0? the 40% constant strain dursbilil:)? test 
of ^50va S) was i^o^^i an H fhermcsp^stsc elastomer ithn of a wkkh of 350 mn^, tfeflim was ^wappad o^^er a Isre 
sl^aping drum, then tija man^bi^ suc^? as a carcass, side bait, tt&ad ware superposed aiid th^ assembJy inflated to 
<±?tain a grae?^ Hre. The grean tire V5#as ^fiulcanlxsci by a wicankerat IBO'^C for 10 minutes to produce a flnlshad ^ra oi: 

7) Ufa inskle Appearance 

p>0^S| SMtt- GompoBm<$mmlih iow heat res?sta?^e, after tm 'vulcanisation, the ilm parfelly stjcks to th^ vu^canjsatbn 
so biadd^ or th^ SiMao^ Jayer tjJ'eahs ami bacdmas rough. These are rated as failing {"poor}. Furthar, cort^posmons 
wher^ Jiera m m elf^ on perfornr^n0e, tsit where the product valua by^ered are rated as "fair**. GortposfUcr^s 
without such abr-orrm^l^as are raiad ss ^ss^ng ("good*% 

pjoaS] A 16SSR13 stea: mMl ilm ijlm 13-x 4 1/£-<l) was used and allowed to stand at an jnit?aipresaure of 220 KPa 
and no-load cor>dfticna at room tafTparature of 21^0 for three months artd th^ m^sasur^ for pressure at srs^sureniar^ 

intervals of every four days. 

[00971 The a was teund by recurrence to t^ie tunctton 

Pj/F g « a>£p{-al) 

wh^ro the test pressure is F% the Mtml pressure ?s P^, and lapsed daye b i Th« <:^^}ned was Lssed a?5d t 30 
aubstituted irtto tha Ml0Vtfjng lofrr^^ to c^jn the value p: 

p « (1^e>q3t{-at)| x 100 

This value p wae Uead aa the rs^va of preasura loss <%?nior^iri) per mort^j. 

A 1 saS B1 3 steel radlai lire {rm 1 Zx4 was used and ran on an actiJ^ road f<x 1 OXjOO km at an air ^es- 
sure Gsf 1 40 HPa given a load of 6.5 k!^. 

Aftar being rm on:, the tjre waa detached from the rim and the liner layw of the inside surface of the tire was 
^ exarmnad s^miMyi T^rm yfj f isur^: cr^s, vfe^l^e wrinkles, or peeling or rfeing of liner layer in the sjiner layer 
were rated as Min^ C^poorl, while tjf ea without th^m w^e rati^ as passing f good'l Further, tires with p^^lng or m- 
ing of the liner, riO fissij^es or cracks In the layer were rated as Claif'). 
[01 003 test results of Exan^es a;r^ shown tn Tat^^e 1-1 . 
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[01011 As se^r^ fron^ the results of 1ab^e J'1> iivsas ^earn^ tial th€ tf?^ of ExarrpJes M is ^-6 uBing thermcjpla^tb 
eiastormr compositions aoco-tJing to the pf eserjt snv^Jitlon as the tire ajr g>ernwS05> prs^/sn^e layar are al! sup^sor m 
flexibility and du?HbJ:fty asidi&iparj<x In th§ tire inssde appearance and ak p^mmtion preventive property and, further; 
are sMP^^^'^or In terms^ the Mlgue emiumme and mairmm a good balano^j of these pfx^perties. 
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ga?t>^J"1 and Comparative E^cm^pies iy ' ' 

IQi O^J The compDnenis and r^los of fbrmuratiDrt ipmts by vmght) of the nM^er cof npositioa (A) and rubtber compo- 
^tson {D) Lis^ k\ Bxm^0 l\-1 m4 Oompmatwe Examples ^ snd the rt^as^ureme;;^ of 
are showt) sn fdsc^ng l^bJe i M , 





Bubber oon'tposition ( A) 
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1 Zim 
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1 Visossity toojse), 230* C> 11se/s (m vi^lmmza^m system 
when measuring viscosity) 


1900 


2100 


(Note) 

*1 : Tl^e vUf&SLnjzation system of the fii±>a?' osmposiJtfort rrmi^m BdmmB by Bambury ?r^<xsf. 
*2: Br-iPMS: Bfomjde of isc^ulysene-p-methyistyfene copolymer {made by Exxon CheniscaJ). 



|01 03] Furfier, the components and mtb$ of lormula^on (parts by wesgNj of the resin (B) ussd Emmpse 'n- 1 arxi 
GomparatJtf e Examples ^ hi to 1 am the me^u foments of their melt vlscosises are shown in loi^owmg Tab? ^ ^ ^-2, 
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101041 The test msthods i^ssd f or «y^i5atiOfi t>f tha Examples and Gonpamtive ^Kamp!=^ wsm as ^^m^: 



P10S] Herejhs melt viscosity means the melt 

Tha msit viscGSify of a polymer matedal is depende?^ on the shear nate (sec"') and shaar stre$s, an^ tteefcfe. the 
stress arid shear rate of the polyiTsg^r material at ariy tsnperature \n the molten state flDW% ^rouQh a <^p^iary tube. In 
parteian the terrtperature region at tha ti rne of mj5dng, wer$ measured a?^ the m^t v%c6s.f!y misasurad 1^" the fclbw- 

n « SZ-v (1) 

(whers^ 3c shear faee, y : slia^ r^e) 
[01 OS] Note ^at Ibr the •T^suresnant o? the me!t viscosity, a capjiiary rheormter Cap^Jiograr:^^ i C mad^ by Toyo Se^ki 
was used. 

f0tO?3 This was based mrJlS m2B1 'Im^lB Test Method of V^icanfeed BiJbbi^"- The theFmoplaatie elastomr Qom- 
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posmn prepar«5 by m^^m peBe^od, passed through a Tdie by a ^ngte-^crsw extrijs^er to ferm. stsnto a 
fslm of a ^^m^^ 350 fT^*?i a?y thickne^ 0^ 100 ITie chained fNm v^s ptsnijhedS out into JIS Ho: 3 dunts^eS sh^$ 
In pamMl \o ifm dimctson oi ^rusiion at me ^tm of ^^ru^ of tJie film. 

[0108] TheJilm pr eixired the test of the K:mi^0 strength and elongation was cut fc^ a nilcfclom© etc. to propam 
tjitrathin siicas vvhjch wef o th©n dyed by 0^04 ^^<s. and dlrecfy^ ^ntln^ usino a ti-ansn-^ssion ^e<Jtrx3f^ rnierosoope 
(HftacN H-aOO I^s).. 

immi Blibber-based ^^^^ent of ths IbrrTiuialjiO?^ shown In the tesJ method of Examples M $^o.. thai is. " 3) '^mt 
Method of 40% Gorr^res^i^© Set Durabity", brushed on a thafmopiaatfC e^as^nier composition f^lm and dd^. 
IS lire carcass usa rubbs^r (no carcass) of tha t^rr^-sulaf ^on sho^^ jn tie test met>«2d of Examples 1-1 etc., that Is. "3) Test 
Method of 4G^ Comp es^va Set Dwafcality". was superposed on this, then f i^ assembly was vulcanised at IKJ'^C for 
• 10 minutes to prepare a 2 mm throk film/rubber lamjriata. This was punched out Id a JIB Ho. a durnl^ir shape v^seh 
was uaedfe a diimbiHtyts^t at a cycle of 5 Has v#Tile afs^iyin§40%co^^ {?*^c^aiths fast was sto?^^ 
es not breaks^ atar 1 0,000, 000 ^maaj 
^ . . 

COIIOJ As a?<p4ained abom 

10111 J The settings of th i condlt^^^^ the f irst mM?}g procesa asid the secor^i mmng |:^oc^a3 of Exarr^p^e and 
m Comparative E)?arrples i to if 3 and the tast rasulta am shown }n tha fello^ labie U^. 



TabJa ^^ 3 
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10112] Furtjer the microsi?uctures in the thernioplastki elast<?mar$ Dblained by Exampte IS'i ir^d Co^^ 
p^e am shcfwn isi Fig. 1 and R^. 2. 

101 1 3] The following is learnad from the results of labJe and Figs. 1 and 2. 

pi1 4] From Goriparatfve Hxampies i M and 1 1-3:. it learned that m the: Gonventjonai prsducfei processes, ?t n^o- 
essary to msse ratk) of v^scossttes for increasing the rubber Gompor^ent (gi\?e a djffsr^rKje). Ho^fy^s^ej^^ 
ratio of vjseositJ§s, the rubber particle sise becomes iarg^ and, as a fesdt. the constant stratn test resj^rice and the 
tire dtsrab^% are decrea§^. Fyrt^a-^vfrqm a <^npa of Example and Conparativs Exarrpis ||r2, H \%> Imm^ 
fhBt bf GontrolNng the ratio of visGOSi'tbe> the riMse^r particle si2:e becomes smaller and the consfaiii strajn test raeiet- 
ance^nd lire clurabtiity b€Oomel3ettet Therefore, uar>g the prese?^ im^nion, S ?s passil3is:t(s ofe^^ | jherrr^^a^ic 
elastomer oofr^positi<^ wh\sb h f lextNe, b^b in s^ength, high m ^or^a^on. and supenor in dur^liHy, 

[01 1 S| Each O? thermopfastio elastomer coirrpositbns prepared by msxeng according tc the components ibr muta- 
tion GonditJons of the Exarrrdes shown in ttie fallowing M^iie lU-i was pellerjzed, then passed thmugh a Ts^le by a an- 
gto-^srsivy ii'xtruc^ef to Jar rr^ a f i^fn of a wMih of 3§0 mm and thic^iiess of 1 QQ pm. These were used for test saoptes of 
theleiSls. 

p116J Pir$;t, the rub^sf QOfJponent of lafele was rrijxed using an jnternal mixer, then extruded jf^to strands and 
pelietlai^d. Next, the E-siatdx mmy mmp0r>^, iMp^i^^ resin conponeni and ri^^r corriponent were dry bonded, 
theji charged from a f jj^f <^S5^in!g port of a JS W TEX44 tyvia-ecrew mixing extruder ^nd meH rrjjxed at gSQ^^C for about 
10 mtetes. The m^xed rrsa^ter cstotalned w^s ^§rudad from the front of the Iwsn-screw mbirig/extftder into strands, 
wM^i^-Ciy:iled. arsi th^^n p^»^^e55zs^^d. The peOetized mixed malter was rrje^teciby a 40 n^ni diarr^etar sir^le^^crew extruder 
for a resjn at a ^^e^d of 40 rpm at $?ao^0 topr^DLare a film having a w«dth of 350 mm ar^d thickness dl 100 f^m. 
C0117I ftote ttet the msft vj^Di^lj^e ofthe rubb&r arsd ressn cortponents of ths lha*nk)plastJO elastomer composition 
used m t^B^^^m^on of J-je s.asT^>l^ w^^ra as ^KS^^n t^elow; 
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Br-{Pfv1S rubber cofT-iposinof^ (E>:xpro 6S'-4, Exxon Cheroica?) 


1030 1 




fSi11 resin (R^^san SMN 0, Atocham- 


855,7 1 




N12 resir^ (Rj^san AMN 0> Atochem^ 


840 1 




N612 resin (D- 18, Dajqel -HOisI 


1047 1 




r^ees reeJn (1) (561 3B, Use ir^dustfy) 


995.3 1 




?^eS6 r^n {Z) {AmWan CM6001- Tdrayji 


1800 1 
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lOl tSJ The lest methC'ds u©ed for evaluation the Exampie^ arid Conparatsye Sxamples wer^ as follows: 



[01 1^1 As ^p^ai?^ed sto^ia 



pt.20i Rubb^bas^ c^^etnl .of the foriwl^ion shfOwn In test methods of Exarnpies hi ere,, that js, "S) Test 
? iS- Method of 40% Constant Sta«f5 Diifat:«l%", ims> brushed on a thermoplastic ^lastonw conposstion f ard dned. JhB 

Method of 40% Constant 8tfS«n Diiml^iilt/\ was superposed, thers the assarrsl^iy v^as vulcans^ed at 1B0*O Ibr 10 r?^5n- 
utes tD prepare s 2 mm li^j-Dl^ f j^m/f ubbs^r laminate. This was puf^.h^ out to a J IS No.. 2 dumhb^l sbape whjch was us<sd 
for a durafeiiity test at a cydi of 5 Hz %^hM applying 30.6% strain. (The test wss stopped fer sarrpies not bmki?;^ siter 
35 10,000,000 tlil^a) 



[0121 1 As a>cpfein$d abo\^. 




[0122J Ttjs epared fj^m was cut by j^l msci'Otome etc to prepara ultmlhfrv s^jC6S vifhlori% li?y BuQ 

and <S\reo^' ^aniln«d lisiftg a ^ans.mssjon erection microscope (HH:achJ H-800 l^ps). 
sa? C91 2^ The t^ f^iits J iMrtipi^ 1i 1-1 to 11^5 and Coftpafatsv^ Examples io are ^q%am in fdlli 
Table jiM. 
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101243 AcGOJx^ing to ^8 results of l^b^«^ Jif-l, ft feamed tie cs^rr^^^o^tfens of tne Example? msiSp^ett inven- 
tlon irrprc^ me urid®- low t^^nper^urs co^rfjarad with the Oorr^arath?© ^kart^les biing^s^ yfeea^lty 
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EPOBmmBAt 

mtso of blended re^irt dose to 1 . 
^r^DUSTBi AL APPUGABiLITY 

5 I012S] In the pf<^m srwe^^js^, 1:^: confex^^Jng tSie dsspers^ par^cfe of the riJ^^>8r In the th«srmopiasti?? e^astom©r 
composition and the biended resin strueti*m of the msdm phase, t was ^und that the dus-abiisl^ pai1^culari;y the dura- 
fc$lfty up to ^ringont tim^s of 1 0^*C« Q^C. -S0''O, or -40*0 was remarkably inpr<sy-sd v4?hlie msuntaini ng the gm perme^#(5n 
pr^arkve property. Ths^r#G5^e. the m^rmopJa^ic e^asfenw compod^on. of the presem invention ean foe^lectjvsly 
as a member of prodi^ct requjf?ng>dumbiJity such as elongation f l^ fat^gua jn a yylde t^jTpemture rang© from 

ic ordinary tsmp^atura to a im^m^t^tB r^on mc^ m the bn^- linsr 3T>^r?Tl:>s? of a pnmsmatte tire, ^ hcss m«n^r. 
a b^t rn^nib^, and a f^i^gir . 

Claiim 

?5 1. A thermoplastic elast^m^r bo^TpssrtScn compdslEi^ m Bla^osmr mtx^n^A x^mBlmng a nyion msm bmmg a 
melting posnt of 1 70 to ^mHj m^k MM^. of aii '^obMM^jiei&'me-^slyr^e cofKi^m^i whlcti fe-^dymcttically vul« 

2/ A f^rmo^^astk; alas^msr copp>^tlfen as clarnsd m dmm 1 , wherein Ihs nyloi^ resm is conposad of nylon 1 1 or 
nyfon 12 and ny^orx 6/86 ccps^ymer at a qorrtposftion of 1 0/90 to 90/1 0. 

3. A :th6rmop-1as1k3. elastomer oon^osilion as c^aim^ In dsim 2, wherem a molecular weig ht distribiition {MwMn) of 
a bJerd of the ny-lon 1 1; Or f^yJbn ia and: fta r^bn CG|3olymer In the thermoplas^a elastomer sjorrpo^ljon m 
Mw/yn < 10,0, ^ 

4v A process for pr Qdiicin^j a liiarmop^astsc elastomer conpo$li?on oompis^ng the st^ of prevlcsius^y mi:^ng a ««ro§e^ 
lining S'gefTt for cfD$$-lnking the ^la^omar ooniponent i?Tto thte esa^tomer compoient. 

Apoeumallc tJfe hayjn| a th^m^oplast^c ®lajs$Gsrr>sr exposition acoordngio any .one of dainis 1 to 4 as an mt p&r- 

6. A pfocess tor pi^pduoini s the;ro>op^a$^ic elastomer compositson co?r?pns5ng the st^s of : 

rRlxjng a rubber l<^«^^^orj abd a^ermppla^c resjn under condtoa of the lt^ksvtfsng eqtiatscm {]) 
and(l]}: 

0.a <(i!i^Me) < '^ ^ 01) 

whBmln 4^: vckini^; fmltiorj of rui^^f cc^^ {A), fe: >^lum§ fmct son rs^n (B), t^^; melt vjsco^iy of riMier 
csK-npoSitJon (A), ^-jg^: srtfeH vjscos^ty of r&sin (B) to form a corrsposllion fC); ^^nd 

.mscing me jS^ulpnt conpcs^slson (C) and a rubber composEljon (D) under oondi^orss of the fes^iowif^g sQua- 

^jfvhgri^rt^o: volun^^ fra^^^on of ?iM>er composjtlon (D), fe: volume f5*a^^^oa Of-eonpoi^ti (C). ^lo: melt viscosity of 
50 rubber corr^^on (D), n^: melt viscosity of compo^ion (CjK 

7. A pn^Ls jmiic tjr« comprising a t^ermsplasic €fest>oniar cos^nposjiion prepared by the- pmesss aocordng to cMm B, 
a© ar^ air, parmaafen presfei'?tiva layer of tha ire. 

5>> a> A thsrmcpiaetfc eiastorner composition coniprjsing an eJaslcmer canpos^t:^ {A') as a dispersion phase and a 
thermoplastic rean corr^x?s;;tion :{B*) as a matrix, sasd and having composition (B) csrrpDsed of a bisnd at laast 
m"0 thermoplaatic raeim. whar the df^^:3^Gi partscle ssze of the elastomer compo-sitson {A") m not mcxe than i o 
jiHi arKi tte pairti<3J0 sis^ of a re^n conpos^of ^ {D*) dls^pemed m a jmatrix t asih coEnpoai^on (G ) In the tr^ernisspiHafe 



22 



reslo ccjT^osjtbn ?BT5S simal^^ir ihm ths particle sk^s of the olspers sdrulsber. 

9. A thef mopiastic ^Ja^iom^r conposillon as claimed In dai rn 8> wherdn the e^astorjw corr^sstlDri {A') arxi the nm- 
mc^lsstJC resin composjtlojT (B^ satjs%- th^ Allowing equattorm (V) and (VI); 

wherein fv^: volume ffactjor?: of efastonisr compc^^Of> {A"), 4>^.: volume fraction of thermoplastic ressn composition 
{B% n^imm viscosity of elastomer co?"npos3tion (A*), m^jt viscosity of thermoplastic msm totrpomm (B^ 

the matnx r^sin corsipositfon (C) and di^«>jssd f^in O(^positsm{P0 «n theih^rnc^^ic r^sirs corjp^l^on 
(B) satisfy iha fi>i5owirig ^uH^ons (Vll) and (Vfll): 

wherein fe-: vdlums fmction of dtf4>e:isod resin composition (D^: ^c^: vdume fraction o1 matrix m^n composi^on 
(Q). ^Uy- viscosity of (li^p^rsed r<5Sin cotYipo^Jto <D^, - ^^^^ viscossty S3f maldx resin C'Ofis^jiGsjtJon (C ). 

IS. A t'^ermdptestio efesfemer iX<rT5poQitic3f^ as claimed fn clajm a or 9. wherein tt^e elasiorrw conipors^^t contasned jn 
the elastorner conposstoi (A) m at It^^aat one elastomer selects from the groijp consjstjng of cStene rubbers ar^d 
the hydrates thereof, olefin pJt:^e-c%. halogen-containing rubbers, silscone ruobers, a sutfur-cof^^if>!ng rubbers, a 
fjuoro rul:^ers, and thermc^JastJC e^.^t^mers. 

11. A thermoplastic elastomer composition as calmed ?n any one of dasms a to 10. wha-eln me therms^jp^astic msin 
component contairsed un the thermoplastic ree?n conrjposJtion (B^ at least me thern^>pkasljc res^n seJe-oted f rem 
the group consisting ot polyamicie resjjis, polyester resirss, poiynltfjie rasme, poJyrDathaoryfate resins, poJyvirtyi res- 
Ins, cellulose resins, f ^ucfo f esfnS: a^ Irrsd^ resins. 

12. A thern>ci>iastsc eiastostier conposttion as da?n-i8d In any one dalms 8 to 11. whereir^ a .bl«E^ of at ?ea&t two 
payamkie resins is ssiect^ad as thB thenif^iastjc resin conr^posiSor. {B'}, 

13. A iherrnop^astic e^stomer composifjon as claimed m any one of ciaims 8 to 12. wherein a poiyanik:^e res^n having 
at least seven methylene gmups vvrih ?<ssf>e£^t -a one amid^ group is contained as the n^^atrix resin o-s*nposjtEon 

in th© thermoplastic resin ooj-rpo&stion (B*) and a pdyamki^ ressn having less th^ se^en m^h^4ene ^roi^s wit^s 
revest to one arr^de ^ois? is contained as ^Tsg cSspersed r^sin cwpc^Jtion (0% 

14. A pneumatic tire con-jprjsTng a thenm^^as^io ela^mer cofrposltion as claimed \n any c^^e of cJeims 6 to t3 as an 

air permeation pr^'entive l^yer. 

1 5. A hose con^rlsirrg a thermoplastic eJastome?" con^osilion according to any one of claims B to 13 as at least one of 
a tosa teter tubs rnaterlai adjacent to a reinforcing iayer. an inner 5ayer msateris^ of an inner ti^e: an outer iayer 
n^terial of an inner iii^e, and a ^ace betvsf^en reinforcing la^fers. 
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